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(54) CATALYST FOR CATALYTIC REDUCTION OF NOX 

(57)Abstract: 

PURPOSE: To obtain a catalyst capable of efficient reduction of NOx in waste gas discharged 
from a plant, an automobile, etc., to N2 and excellent in durability even in the presence of 
moisture. 

CONSTITUTION: At least one kind of element selected from among Pt, Ir, Rh, Ru, Pd and Au 
is carried on a solid acid carrier by 0.001 -1.0wt.% to obtain the objective catalyst for catalytic 
reduction of NOx with hydrocarbon or an oxygen-contg. compd. as a reducing agent. At that 
time, ions of a group lb, Mb, Ilia, Nib, IVa, IVb, Vb, Vila or VIII element of the Periodic Table 
are preferably substd. for part of the solid acid carrier or oxide of the element is preferably 
carried on the carrier. 
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(Z r -^E^x^-f hWISS) «a*;Px^-f h (S 1 
O* /Al, Oj Jtl6, B*fl:^ttSHM-2 3) 1 

o o g &imy)vzi-)\>im®. (zro> t lt 1 o o 
g/iag) t««u R#b&a»s» 7 ccicifSH 

6 5 owmmmis. bit. u©^7-n> 

(Z r -t^x*-* h) <0Z r£gtt3. 3fig*T& 
D. Jtgfflfcte3 9 ltf/gT^fc. 

[0 0 5 5] dCDA^lCbT, >?;U3-'>A'f^>$a 
^S-a-fc^H*^ h£-f:*>£&*2 5 Omlffc&A 
Ufe. SUIC, mitT-b 77 (II) 0. 3 2 4g 

fc£{fc$K*jgifc (&£: bX 1 2. 6 g/ 1 ) 2. 3 8 ml £ 
-f*>32Sl*5 OmlttiS&S-a-T. (Pt (NH. )<] 

**-i*>imm*^b. z\n^±.WJ)v^-oh^nr 

>£&&t<&tz*:)V ; ri-'( hZ-Sts#.®Wi\z+titi.MW 

[0 0 5 6] r©J;5tLT#fc?g^£'rvhKiSS 
WGB-2 2«m>TMWe»Stf£*, 5 0 0-C 
TMISIfflfoSU IK. gJ&/*5St (4/l^filt) B 

4 0 O'CTl^MTCffiaL.T, ^<LT, 
Z r -^EJbx^-f hCB&O. 3fig%Rtf&0. O 5fig 

[0057] $mmi4 

(La-^rN h©DI8» SStJVx^'f I- (S i 
0 2 /Ah Os Jtl6, B*{b^aSHM-2 3) 1 
0 0g£-f:t>£&*2 5 Oml^lCtSAU CWC (1 
+ 5) ffiKSJOAT, pH£6. 0tL,fc. 

[0058] -f-a&wrFfc. tfrmmwrn h<D 

X^'J-K, mm?>*> (La (NOs ) s • 6H» 
O) 3. 1 2g&1';*>£&*5 0mllcS<l?S-ti-T^:-5>7 

y*y<*y da") *^$sda, 7>^>'f^> 

(D7> : E=7**lI0A. pH£6. OlCittfSLfc. d©«t^ 
(CUT, BFf«fi©7>^W*>*»«*±iEKS : EJl' 

5*^"f hW7<)-\zisazfz'&, 2mmmwzmitz. 
[0059] #e.n^x7'j-^eH^sii 

«I1CUT. La-WfN hta^O. 3fifi9«*fiRf 
ZittzmmZA- 1 4*#fe. C©«!K&*JSC9Jli:l^ 

[0 0 6 0] S^SfiCT 1 5 

(Cu-^Jl/xi-f h©5SS) (Cu (NO s ) 

j -3H* O) 2. 2 8 g*-f*>-5SSi*5 OmllCjg^S 
■B-T. (Cu 1 *) rco*® 

atjc, mm&n oiz&^xm^iztmbmMWTi-i 

M»*6 0g£«:AU 7 01Ctl«fra 
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jMM*>*m*> (cu !> ) t4*>** 

Zittz. 

[oo6i] &v>t. mwL. *&i'Tntz>r-*z$Lm 

6 5 0 < Ce4^p(B3^bfc. f^n&Cu- 

$tttt 3 t mm\Z LT. C U - ^)Vr±< V KG&O. 3 
£«%£fi8Si*T&5«!KA- 1 5£#fc. dOttfit 

it. J0 

CO 0 6 2] $fgffll 6 
E&ftx:*:/ (NbC Is ) 8. 7 2g£X*/-;i/5 0 
mllC^S-ST, n^<^-> (Nb ft ) ©x*v-;i< 

V>TflH>&a:El^>*->Jl'S!»£-t?:*5-1' b6 0g£ 
«AU Unfits, Jg#LT, X*y-JP*«38** 

&. fenfcsat$i 2 o"cti 8*iKUMGJiatt 

5 0 0t;T?3^KgS^bT, ±E«aHf*7'fh 

A-l 6£f#fc. COflkMtCHGNllll iPSWfcUT, it 
g2mnro^ftCjS»Ufc. 

[0 0 6 3] s^jseaj 1 7 

(SIO2 /Ala 0 3 Jt5 5) *<^>Xift*2 5 0m 
(■Pfc&ALfc. £©££©pH«3. 0T*^fe. »Jfc. 
WCb?--*) A (RuCh ) 0.O6g$0.1 N&KK 

**si*-c. ;H t xSA>f:*> (ru s+ ) *i§fS$iHSs! 

d©r a l pHWffiTCfl^T, 2Bfi?6©7 
^^XT^Slin^., pH£3. OfcltlSUfc. ^©^CL 

7 01CfcT2BMMl#L&. £©&> HJS03 1 i^fc 
UT. -tf^-f HC^xX^AO. 0 5SS%&S^i3: 

T«««iA-i7t*t. c©tt*s&nm tmu 

(CUT, »g2nm©##ft:fcj0y£l,&. 
[0 0 6 4] §HJSP!|18 
SBKtf'JOA (Ga (NOa)s • nHi O, Gatbt 40 
18. 9fifi%) 59. 6g£-f;*>£&*l 0 OnlKiSffi 

^ni:f» 1 2 ox:fcT2 ^miefcsttfc-* 

>9 f y)VmSmM^y^ h (SiOi /Ah Os it 5 
5) 6 0g&£AU 3 oa-SJScfiUT, ±B«WWJ 

©7>*X7*2 0 0m! (CfSAU lWfWftfibT. -tf 
it. 

[0 0 6 5] ^T, iWi^lCLT^enfc^'J^A 50 
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5 0 0t;T3^^bT. KfctfUSA 
SfflJ#$l 0MSXlCTJS&;*itfc-fc!*7'f h*#£. 

*2 5 Oml^K&ALfc. £ © £ # ©pHtt7. 1 T&O 
&. cniC 1 / 1 0 NWffiKSSDAT. pH*5. 5 t U 

[0066] ins^'jA'/^sffl^t. nmwitm 

K57>$>a& (II) 0. 1 0 8 g£'f:*>£&*5 0 
mllcS«*-ti-T, [Pt (NH S )« ) 

tttnau cn*±B»flsj!f'j9A*a»s*!t-K* 
7< h&^tf*ig&lc+#&jf#TK:;tii.;iT> CP t 

(NHj). ) J *i:7;l'5TXeS<fc^U^AIC*3^S7k 
&^:*>£££&$-lt-fc. rOM. pH©[£TlC#t3T, 
2fifi%©7> : EX7*SllOA., pH£5. 5lC|g?£bfc. 
^©.k^lClbT. /5r£©iM^h77>5>a& (II) 
*®mZMz.ft&, 7 01DtCT2^fa#bfc„ 

[0 0 6 7] £©J;5K:LT'(':t>£&£i*fc 

mw)OJ±mftv*74 hswiu phs. 5©ffi»* 

»«KT*»U 1 2 0tT18l9IHWe«4*fca, 5 
0 0^4^1^11, if^7-f McKfctf'J^Al 
omm%£B&0. lSil%*S^3-tiTft5«jSlA- 1 
8S§fc. C©«»*SaM|li|a!|#fc:LT, fKg2nm 
©UWflKjfcJBUfc. 

[0 0 6 8] *66091 9 
PHfflfty^VX^A (GeCh ) 50. 0g*X^/- 
)H 0 5m\\zmM2Wi. JiniC^dl 2 0-C(rT2 4 
^rWS£«ISli-fc^>^>';i'SKS-tf^7'f h (S I O2 
/Ala Os it 5 5) 6 0g£8AU 3 O^fflKlr 
f^-^tCSBLt, ±EiaSMIs$*;i'"?x£A«** 

[0 0 6 9] ^JSCT6i:H«lCUT. mtf)^ 

=ca*i»*2 oaa%jcrfi^$-a-fc^7-i' 

C©Kft;y)UVX'?AS:a«P$-a-A:-tf^7'f 
•f *>^SI*2 5 OmltfK&Atfc. i©ilT©pH«7. 

iT»^it. :nci/i 0 n©5BKsjd^.t, ph&5. 

StLfz. 

[0 0 7 0] WI\Z, WcnvVtlb. (PdCli ) 0. 0 

5 0 gs-r :*>£&*5 o«ic»#s-a-T, n^Wk 

VX^ASrfi^^-a-fc-tf^^-f h*^tJ*SfS(C+»fe 
ffii^TICjDAT, /l7>">A'f^> l i:-tf^7'f hXfiH 
^y^VX'i7At*3ltS*jfl'f^>'i:*35;^-a-fc. r 
©ffl. pH©fiTt^^T. 2Mfi%©7> : ex7*SiD 
A, PHS5. 5lc8t®Ufc. ^©J:5HL.T, BfJSOJIfl; 
M7v"?A*@?8tS:JnAfc^. 7 O^ICT 2S?Mf&#U 
fc. Ji©», ^Jfi^Ji tB«lcUT, -tf^5-f hKKft; 
y;UVX"5A2 OSS^tn^v'OAO. 0 5fig^$Si 

muTttzmmA- 1 9*#^. r©««t&*js0iji 
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tmmzLx, eg 2 monvtrnztm Lit. 

[0 0 7 1] 3US092O 

(Fe-t!t7^ bomm mmw,-®. (f e w 

Oi ) j ■ 9Hi O) 2. 1 7 g£-f*>£»*5 Onlfc 
*»«*T. 3§-«W*> (Fe *8ffi*SiiKb 

&IHf*7l' h6 Ogfc&AU IStfL-fctfe, 7 0*0 

en*®®. *&u *<u, fisnfc 

J*l/T, B=&^:*>0. 5SS%£^:*>£&3-B-fcF 

[0 0 7 2] mito VOL, (RhC 1 » • n H* O, R 
h<hLT37. 2 4fig%) 0. 1 6 1 g£-f;t>£&7k5 

oiifc**a?tfT. a^^*> (Rh>*) 

tt£*fil1 , ;t>i£l'*>£&£1*£. Crow. pH©ffi 
TfCfl^T, 2fiS%©7> ; E:^7*£JnA. pH£5. 5 

mZtiQAtz®. 7 0*ClCT2^rfl*^L.fc. 

[0073] ncs. $amitnm\zvx> -t^-r 

*X*fi8S*Ttt*IHtA- 2 <>**&. £©«»£ 

[0 0 7 4] 5QS0J2 1 
MS^'J^A (Ga (NOj)i • nft O, GatU 
18. 9M%) 11. 8 1 g*^f^>Sift*l 0 OmltC® 

[0 0 7 5] KS^ft-f h (a*ft*l!HM- 2 30 
3) 6 0 gZ$tSU&7 0-C, pH2. 5fcP®bfcX5U 

lc±SefiBK# 'J 9 A©***«+»fc*jrFK:iQ;l 
T, 3 £©ffl. pH©ffiTfc#OT. 2 

m&%<D7> : e=.77S<.iia^ pH£2. 5i^«u$u&. r 

©J; 9 (CUT, BfJEOilWiJiJ^A^WKtaoA/ta. 

2«fisa«ibfc. 

[0 0 7 6] tfCHT. rcoj;5tL,T'f^>3?ft3-B-& 

jJcfcTttfrU 1 2 0t:Tl 8^fWI£jiSli->fc«, 7 0 
0"C(CT5^(fem^bfc. dCOi^lCLT, Ga-f:*> 40 
3. 5SS%£fi$S-&;/h ; e;Ux^-'f 
[0 0 7 7] JMfc, ttfc'f >J5>£A (I rC 1< . 4tflS 
-f 'Jj>£AtbT98. 9SSX) 0. 1 0 5 g£8 OtCD 

-f*>3S«Mu ooii«t>fc«Au **pstf&. cnic 

±K© ; E^x:J-1' S&8AU 3 ONRUSH UT, ^ 

■ft. 
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[0 0 7 83 r.O^x-^'f h*l 0fifi«©t 
>*&?£2 0 OmUNC&AU STCffiSt. US. 8f 

jr. i 2 ccti 8NfKi£JS$-&fc. rn 

&5 0 0t:itT3^P a m^UT, -f 'J v"5A0. 1 SfiX 
£n%-i<itttGa^*>&&* : )ly : j-'( h£tt8tA-2 
lil/rttfc. £©«J«£§li&0!ll iBHiKLT. US 
2 ■©###!:: Jdy&Lfc. 
[0 0 7 9] Jt8i0Jl 

'<>^^;USKl!-tf*7'r h (S i O2 /A 1 2 O3 it 

2 7. VAW7M^AAGaSSM-2 7) £->'J 

(BHtfSxy-fy?XN) feAO^-i: 
UTfflViT, itg2iiim©JMK#l;:(£JgLfc. cn&12 
0*CT1 8^W$£«l$1i-&ft. 5 0 013T4^m^U 
T. UHRB-l*#ft. 

[0 0 8 0] tfc«0J2 
&<fca&& (H 2 PtCh • 6Hi O) 1. 5 9 g S'f 

#>£&*i 0 omicjSDfs-a-fc. cnfcitg2imii©T 

-7JP5^ (fttt*iSNK3 2 4) lOOmlS&A 
L. l^KttBUfcft, T-7;U5^6iMW>»«« 
r -7^3^-5:1 2 013T1 8^ 

^s-a-&a. 5oot:t?4(^is^u sc. gss?/ 
(4/1) aftftflt*. 4 0 o < crm^®7c«!ia 

UcKbt. r-7;U5^lca^2. OfiSXSfi^ 

[0 0 8 1] (2) ffffifSi* 
±El/fc*»WKJ:*** (A- 1-2 1) Rtfit&W 
©<tt& (B-l, 2) fcffl^T, TIH©StK*ff=fCT. 
S^K{bfj^*^x©g*il{l:»»ftSjl7c*ff*n, g 

©£&$«, (^^^©Aacfeitsg^K^a/s 
jESggwfflpt^tt^gjgfi) xi 00 (%) T^esn 

-5. 

(1) NO 5 0 0 ppm 
Oj 1 0£S% 

SO: 1 0 0 ppm 

S7C?r!l 5 0 0 ppm 

(2) QNmg. 1 0 000XB2 0 0 00 (Hr 

->) 

(3) EJS&g 2 0 Ot;. 2 5 0"C. SOCC, 

3 5 0*CXtt4 0 0"C 
£*£«l&U%2l;:*-r. 

[0 0 8 2] 
CS1] 
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SV 
(xlO*) 
(Hr 1 ) 


3 £ <z> * * a 




200 D C 


250 °C 


300°C 


350°C 


400'C 


450°C 


A-l 




1 


48.6 


55.3 


48.9 


43.3 


35.8 


26.3 


A-2 


7* o fcT V V 


1 


52.4 


59.2 


52.6 


46.2 


39.7 


28.7 


A-3 


7* o k* u y 


1 


55.0 


61.6 


56.8 


49.9 


41.4 


30.1 




27.8 


38.7 


33.7 


25.3 


22.6 


18.3 


A-4 


7" D tr U V 


1 


51.2 


57.9 


52.8 


41.1 


35.0 


12.6 


A-5 




1 


38.4 


43.4 


32.6 


20.0 


11.7 


6.4 


A-6 


7* n tr u y 


1 


50.6 


77.5 


62.2 


58.6 


41.3 


36.8 


A-7 


J 9 J 




21.5 


38.8 


43.5 


52.5 


59.2 


53.1 


A-8 






35.0 


40.8 


56.6 


65.0 


65.1 


58.4 






17.5 


26.9 


46.9 


49.5 


37.1 


26.3 






37.8 


52.9 


43.1 


38.8 


27.3 


15.1 


A-9 


/ ->u 




23.1 


35.0 


44.2 


52.7 


48.1 


43.5 


J -10 






18.0 


35.5 


47.4 


61.2 


67.0 


58.1 


All 






23.6 


37.2 


54.0 


78.8 


82.9 


71.7 






28.5 


47.3 


63.4 


69.1 


48.4 


36.2 


* * »2] 


tost 




SV 
(xlO 4 ) 


2 $ © t± Jft 3 


P (%) 


200°C 


250 °C 


300°C 


350 °C 


400 °C 


450°C 


A-12 






31.9 


40.5 


52.7 


60.3 


53.8 


45.5 


A-1S 


7*o k?uy 




31.3 


43.4 


66.5 


70.9 


58.1 


36.2 


A-14 






51.0 


63.7 


72.4 


67.7 


49.5 


34.8 




38.9 


44.6 


57.0 


62.5 


48.2 


33.7 


7* a j< y 




6.8 


17.0 


22.2 


30.1 


43.4 


35.1 


A- 15 






58.2 


61.6 


54.6 


49.3 


42.4 


38.8 




34.6 


50.8 


53.2 


48.1 


41.5 


36.9 


A-16 


7*0 t>y 




47.6 


59.1 


53.4 


32.2 


31.6 


24.4 


A-17 


7*n A y 




10.1 


24.8 


36.8 


42-0 


51.6 


34.9 


A- 18 


7*0 t'uy 




41.3 


62.0 


71.3 


67.5 


44.1 


39.2 


A-19 


/ 9 y 




0.0 


4.9 


21.5 


34.2 


22.6 


16.0 


A- 20 


•fuvuy 




13.8 


28.7 


43.1 


63.8 


51.2 


39.9 


A-21 






7.2 


21.7 


40.0 


52.5 


50.1 


32.8 


B-l 


/Db'l/V 




3.5 


12.2 


22.5 


29.1 


27.2 


14.8 


B-2 


7*a fc?uy 




15.6 


27.9 


21.5 


17.5 


4.6 


1.3 



[0 0 8 4] Rtf*2fcw-r»*fc&W&*»fc«fc'5 
[0 0 8 5] 
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